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m±.izm%Lxmwztifz7£wm®b &&t&%tsmx' 
$>~>x. 

ffi#l O-lOOOnmtS) 1 ), *>0. 

m±tcmmLxmw:ztix:Mtyfmb &irt&%Mmv 
lira^aMMta^iKR^s** j££ fix a •> . 

tc« is v mwizmm.zti& m\m<r>mii' t>msm?m 
miztttxmi*mi>®mizmmzti&&9m<7)mizfrtf 

im^4 i mmA9i-m<7)mizt>if&m?Lmfti5c7}¥-&) 

mtfl 0—50 0 nmXfo*). 

mm^u<r>mhz^hmtimnM^^i(^im.t mib 
M^onmtwih. zmmt-t&nmi3tzim 

wmcomi%%m±izmm LxmrnzitfcWBrnm t z 

tmiittmktfnMnzftLxttfo&wztiti&mMm 
stkffimmxh^x. 

[00 0 1] 
[00 02] 

•t&f&bevm* *)kt t>iz±®mm<om**ffi&&m?> 
mimm-f2>mw%mx'$>$> z t „ jt^w^^r;^ 



[0003] LT. fe3R«jaabb»Wfi<ol6fflfl:fc:isj 

ifx. ftmmz&w&ie^gmmz^zit. mmo 
^*>u*?-$amm* ft±$-t>-& srae***?? 

w&mv (%) {is TiBst ( i ) x-mztiz. £tz. T 

IBse ( 1 ) P 0 {iAtf^JS(mWcm-2). V oc (± 
BlttWCtVj, I sc l±SISlSM(mAcm-2), F. 
F.imWm? (Fill Factor) 
7?=100X (V 0C X I SC XF.F.)/P r (1) 

[0004] zz\x\ ^mimmii. mm. wwmm 
mb^xffi&zti&^iinmfrt?**). *mm&miz& 

mttciM htzti^xn&.mfi-fhzbfrt}. ¥m#m 
mmz^zti&mm&mwm&zmMZit&zt iz 
io. ftnmzmf&^&ymfmmz&tf&Amft&M 

Wiw<tztix\ii&. mm^i 1-14477 
^z&mmmkmmmtmgzz ttx v . d^mfffefc 

±10 nm^fficrs* 9 D?U . SBftS*^ $RJ£ 1 0 — 
1 0 0 0 n mOV^QTLh^g^L^^T'^^tiT 

0, ^fHWMHirttctitt&aiffL <£»> tf>Jtl£ffi«£ii 

m ) 0MteM<?>+ft%m&t:1rT%: dZb ZMM LX^ 
[0005] 

*£fi. ±M£crffimW- 11-14477 2^Jkm(^M 

m^mit^mmmi±mmmx'h^x «, . 
Mrf+mzn L>tixi5i>-?, m.-yx. ffmmzmm-z 
•t. mmb Lx+fttc^*)v*-mmm*%&c\btf 

[0006] -t%hib. ifB^p^l 1-144772 

mztm<D&mmmL±mmmi . $ ? o?l t otl 

tzisb. w&mwizfttti-h^fviiiiztiMLx'mffift® 
t^-rsv^o-?L(i. mm&m zwrnz^z mom® 

BU8fom<VXft<o£\> ^teZ'+r* oZbizft LT-Hr(= 

m^-tz z b tfX'Z-r. +MzmmT% x v ^t^tz . 
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Jg*>'ffiT LT3fc*£3^»*MKT t T Lid. 
[ 0 0 0 7 ] Jgfc. «ffi^fflfc^-r^» 5 ? o?Ltci3V> 

fc. Z<r>fdt>, mwmi.zfi^h-itnllcryfrtf;^ 

9 vm^mz^mz^-thm^mii^+wzmm 
[0008] *%m±. ±iim&im<7>&t&mmiz& 

[0009] 

mmzmm- ht&xrnm *mmut. ±ibsw 

mwmfeizmbm^wizwmzti&m&t>MBm 

wiitj: 1 ), mm&mcomm&z+iHzm&L. yt 
wmzLm^-m x <m?fz-£z>zb t^im^mmmm. 
zmmxz hzb * jiaj 1 . x&mzwm ut. 

[0010] -ftcb-h. *mHi. 

tmmt. %m%%m±izmmLxmwzti?zMwnm 
t&m-t&xwmx'b^x. *mi#%mwmicomfrL> 
mj&ztixm. mwvmv&miimtvmftmTx 

[0011] *$&gi<93K«ffitt. imfcw&tpeminM 

tb. +ft%&<^m&mzmmzitz>c\btim%izx'Z 
-t ¥&fmm*<7)MB&m<7)®.ma,£+-fr 

izm&t&ZbifiX'^h. 

c 0 0 1 2 ] ttz. &mmmM±mnw.*ffii$.Ltzmz 



#±&<?>miLwmz3iLx^&<?>x\ ¥mfcmmcr>ft& 

iz&fct t MM> iz *> if 5 £ 

aaucfir 3 £ & Kfcmmcr$m 

[ 0 0 1 3 ] JSC ¥W#«ffi<?rta5fc:JJBtf>J: o =3r*B 

[0014] #^#«ffi<7)rt^t±IB(7>J: d 

=&*B7USJ§S:^|-r«. i b lz£ *) N ^(ffcmffiOSCK^ 

^mftnmftxw my m^mmm<mmmmz 
%&bmz. wmfix-^wmm^mTRV/xiijEfi 

[00l5}iitr(l) j Mft? 

^tsmmt&izmnLKy/uttWMm^-?. mm. m 

»«S»»fc:z-Val-Val -NHd 8 H3 7 £ tftVftfflb LTjni.Jfl 

coitw&te m^comm ttLx^& cox\ yjv^MMn 
tm&wz^mizmA-t&z-b&x'*. io^ct}^ 

?L«jt*«m^--& zbizx ^n^cr^mwmmmz 
wmm) ttti&b^Mni&ft*m#v-?-ftiztm2 

■£&Zbi>®%lzX'ZZ>. mtli. m-fr^S-r-b L 
T2-(2-methoxy)ethyl acrylatet a-methacryloyl-&)- 
methoxyocta(oxyethylene) b ZMSZit. &btvfziKV 

^-wzzvm&mmmztmzttwsmzm^&z 

b&X'Z&. 

[0017] 55t. *mim&<7) ftMlzlMic?) x 5 %m 

wmzmm-h zbizx*). mmfimz&v&mtt 

X. mZ-l£, poly(epichlhydrin-co-ethylene oxide) b 

mizmmzit. *<?m. mmzmz-tz z b iz± 

\,ZX'%&. 

[0018] wiz. *mimM<7>ftmz±u<7)£ i&m 
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C\tifiX'%h. Mlli. (Cul) (DT-th-h 

9 MmzimfoimizmM s ^x zmmmzmz l 

Cul - k #T*§ & o 

[00191 £<I"C\ V . r &miz& (t-S. 

«lfctf>Ji£:£ttk L-r*fc*-&fc#Ji<OiNfffLS»^B<o« 

[0020] mm. mnm<7>mfrhm$>m(?>m\ l zfrn 
xfflftm&if&>m*m&MmizMto lx v -7 
rt>j:v\ mar. *ftgB<5DJi k m\-u<r>m t cn 
mizmwzti&moo-h, -mcr>m'o^omm±cr,mn. 

mxm&m-®nmcmizim&&m<vffln&ftiii(7>m 

w&iz&v&ftn^mLmzzvmzXKmnz^&m 

o&km&wmizmmLx^&vm. xuu m^com 
t$&\-t$<Dmbcrmizwmzti&m<vo*>. -m^$9 

[0021]^, ^micQxm&fc&^xii. m?m 
(vmiznv&ffinMftiBeymjzm&i o-iooonm 
x-h 9 . in. m?\-mcomizt5vz,Mn&tti5(7>m±m 
t &ftmmiz&v&mfmft^nm*:m.k<7)mtfi 3 ~ 

WMf*nzt3Wh3em8mmzz. K>mmizm±$itz,z 

ttfX'Z&. 

[ 0 O 2 2 } i S*f-gff C^JllCfc f t h fflfl&ftftCD 

&*Mtf 1 0 n m^mx'h h t „ nMft^comm&m*? 
m&n<mmm.tfw%izm : ^z>i5%ix-tffoh. - 
-ft. mftBcomizMf&ffliimttifjcDmjzmtin 000 

n m ZMZ h k . 

«<0«ftt*«fiT-f **J^**&4. £fz. mv^crmiz 

^(OMzkmtco^ 3 n m&ffiTfo h k , Bft£?>#f& 
"«c*5 ft *f»UISMR£-HNc».& i k #EHk * 9 C% 



[0023} -ZLX. ±lBk R«<0»&6»4> . S^f-SBO 
«{=&ft£iffl?L@#^ft*:«;£ 10-5 0 0 nmX'h 
hZttfX 92f3 t< 1 2-3 0 0nmf& -Sikh's 
Wff*U*. «^C0Sti3(t?>«fflTL@^c7>* 

±mt^nm>mkz^n^mim^m<7)Bc^m.tcrmt 

3 — 5 0 0 nmX°hZ>^k1fi£ y )ftt.L< 5~300n 
m"C**ik*f5g(C»4U^ 

[0024] tfz. *mm. %ftmtt~t&¥mim 
irr&XMmx'b o t , tmimm&mswmfr^mfc 

[0025} _h^O«B?USJt^^-rS^E«cmSSr«ii 
[0 02 6} Z\Z\X\ *m.mzt$\^x » r#;ifc:i5tt& 

ttTJgjnLTv^ j mil tifa5c^g.attj{ts»L 

«Lg*^TOlJ; 9 %>mkmz-X% < ^roTtJ 
9. SBRcoJi^^frk LXfrfzM&iz&mcofflimftlfi 

<wim&wcto®cDmfr L>%&mcDmizfrvxmmtMz 

[0027} BUi6c7)#*tci3(t-S»lffl7Lg 
m^cr>m (c^ftTfflfL^^T^Hfi^miBttiJD t 

tWL^combcvmzmw.ztL&mcoo-h. — sp^9 

ftoTtiV\ SC, #F^<^«kg^gPc7>®k^t 

£7)«lTL@^^^F%ffi X 9 t^iot X 
\>\ JtfeX. ^*«ffifct3{t-l»7e^«iE^J: 9S^ 

^(tTSBfLS^^cO^ffi^miHtcfiJDLTV^^ 

[0028} 4*, ico^tt . fr^<o#Jitct?rtvs 

WLS^<7>S^cffi^^-k|pI«^*>^. ^gUO 
JBfcfeJt^flffLS^^OTJ^a* 4 10—5 0 OnmX'h 
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imfrHicrWimte 1 2-3 0 0 nmt^Sifc^J: 0 
*?£L< 1 2—2 OOnmT2b&£fc#Klz#&LV^. 

OJIK:mt.g>m@#^¥%<Sktf>lll43~3 0 0 n 
m k£U 92?*L< 5-20 0nmtJ,S^t 

[0029}^, jHancfe^t, *m&mm<7)&m 

©WLMf^Mt ^(4 «ft&$MB<0 5 P%iI£#*> 

mmo&nmtmzwi.'&mmigjg. < - 1 9 6-c) c^ai 

<Z)©3£3£SIS£lliV\ Cranston-InklayjS. DoHimore-H 
eal&. BJHi£^ft3tLi£ti k*«T& S. * 

e a-t •§> z t izx vfflfLmsem*-!i&>& zti>x-z 
[oo3oj *i6Bjti^ 'gytmztt&mtwm, 

immtMrnt vwRtit Lxttmmztifz&m® 

iz± 0 , mvrz^*^-^mmmz^h&mmmL 
±WsmM*mm-h r t h . 

[0031] 

[ 0 0 3 2 ] 01 (4, ^Bjc0^mffi^>^^-H}|^ 
JB£*-*«5J»rB5ia-C*4. 02t4. 01 tc^nL 

[00 3 3] mi\z^-$%w&\ 0(4. ±.h L-T. 
iF2 Sr^-rs^flsme 2 1 . mm*m#mM 2 os? 

0(4. 3EkLT. Slt^L^mfiil Ot. iffiCE 



k. A**— 9-— S(c4 >J5t«®l Ot^CEtcoSC 
LT\ ¥*£#mig2(4. ^MF2fcK^Mlc7> 

[0034}^ 20(i mmmm 

T¥#«M2|^feVvT*^£S^3-frS. ^LT. 
2 p"g fc is v vcf&£ LfciCPli . 3>Hti 1 

[oo35j ®bb^ i (vfemzmzmfeztiz i><^x- 
14. ^'^x^«^cosbj^K4 <7>immm2comizyt 
mizm^t>n&mwmmzm^tiii£\.\ Mz.&. ?v 

ZnO : A 1 X-h# : ?XWtfmfL>tl&. * <y 

mnm£tf7xms.m?)mm4±izm j rfz t> »tt ct 

[0036} ®Bg^4 tT(i. ?g B B B ^'*^{C»V> 
4>fl^aBJ^^ffl^TJ:^„ S^W^tiSB^^^x 

i>J;<. 3Bjr5Xf--y^^. a9l7?^<y^il« £f 

A»4r k'T t J: v \ 
[0037} 01St>'02^^-J; ^mWVM2 

(4. ^Bj^i^tigt^atcigg^^^^gpcT)® 
2 1k. ^BB^ffii^*ttTSt3Sv^MtffiS§ti& 

m\-mcr>m 22 m.pffi<<nm 2 1 tm.*>\-m<7>m 2 2 1 

«cEB$ix^» rtgp® 2 3 £ ftp&HMtSftT . 
[ 0 0 3 8 ] -e tT . Smm&ZiX^tllZioilhfflll 

t«rtSB<7)« 2 1 2 2tc^(tTifJPLT 

a N»*TO2*fflli.4ikfc:J:0. SK^f*m@2(*i 
cr>ft±.trmt,tlX^&. 

[ 0 0 3 9 ] z\zx\ s^comoztiZ'ticofflnMm* 
±i bwnbtls^^^r ^m^mzm-y X&fcZtlX V ^ 
i.^-. g^c?)®2 2iz&n%mMm^<r>mmi. 

»4t<(41 0~1 0 00nmi:^r^J;-3tciSS{>$il-C 

(omizamfmim^<7)Wckmt <omtm& l < (4 3 
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- 9 9 0 n m k Jc O tCSfflfSflT U& . 
[ 0 0 4 0 ] 3K7)m<0*:iX?iX<r)$mM Jt*>'± 

* L<121 0~5 0 0nmfc^J;d^P®f$tlT*J 

jBtfcjtsms^tow&ek etrnm*. l < « 3- 

4 9 0 n m k &S <fc 5 tcMtff^ixT . 
[0041] #®rfc(^«L«3tS:±IB^B?L^^ 

[0042] 02}^ ¥*fl«2<Z>«.Ji£flMW-&K 
ft^WttlfrF- (P1&T/P3) «Bg*«|»^-&C:fcfc: 

^wrk*)^*^**®^ 

W&&£ft*i»<Z>JB 2 1 frt>$&h®V>m 2 2 fc^ftT 

m~t2>wtetff>t>. Mnu(r>m2 2t l zi5^i,m.i\Lwmw 

S^P3 <^mtW,$ 5 0 — 5 0 0 nmtibliltiW 
*L<. 80-3 00nmT'«,S^i:^J:^LV\ 
«^0*2 2tCt>{tS®-fb^#^*m^P3^ 

^■mmtm^cr,m2 1 ^ ft ^fc^^^f+*i ^ p 
i cwmtmt cvmt 10-400 nmtw z t aw 

£L<. 2 0~3 OOnmT'J>l»ii:*U0if^LV\ 

[0044] z\z x\ M0Wff)miz^fima^¥mt^ 
s^weaa** son msfesrc** k , ms*^ 

t-*-**j**uf*&. — 2r> mimcomi.ziiv&m.im 

^/m=f<W*ffl.Wfi 500nm^iUt. m^rt 

^mm t mfi®c?>mizt$ tf h i«#M^f% 
%m.t com* 1 0 n mjmx'bz t % .mscoii^'/js^ 

[ 0 0 4 5 ] S2 lZ5k-t¥B#m&2cr>mft®cr>m 2 1 

a. ±k lt. ¥%&@<7)/h $ ^mm^mwftfF p 1 



k ^oig-fkife^Ms^p 1 <ommzim2iijzmm& 
mP2tfrt>mmzixx^&. ^m23&x/m 

2 ±k LT, BKfcStfMWfrfi^P 1 k „ 
i^BMktt^NWka^P 1 J: 0 *>¥%?if£o*#3r®KI: 
SMNIWta^P 3 k . ift&iHM&rt^ttfi^P 1 SI/ 

wtn^mtmf-p 3 <o£w^if sftfcatiRfessp 2 
[ 0 0 4 6 } £ zx\ mim^mmttp 1 co^-mm 

iitS-t. L<H5— 1 0 0nmi:il.J: oizMW^tiX^ 

HI 00nmJ9fc*&<*5±3t=Siro3:hXVV&. 
* LT . SJf-SBOJf 2 2 {c&lf&gHfc^^ttfi^P 1 

is^p 3 ^)ffi-^sij^«. 2 3 iz&i-f&mitmzm 
m&^p 1 fc^b^^^^p 3 1 c?y&mzttt&wt 

ftWi#fi!fP 30iE-^SiJ^J: 0 < i ^ 

=F<7)¥-mmimft&<7>m2 1 *»^>«w«^ji2 2t=*» 
tcji. &ftt$com2iiz^ mitwmmkTP 31m 

3Kbf 2tf > h *mw.w& 2 comrn f 2 2 

[0047] ±Mmim i mft®.'i L P 1 mm^m 
mi=f-p 3temzmg.ztihi>cr)X'i$%< . ^^^t 

T(4. ^Jx<f. TiQ 2> ZnO, Sn0 2 , NbjOs, 
ln 2 0 3 , W0 3 , ZrOj, La 2 0 3 , Ta 2 0 5 , Sr 
Ti0 3 , BaT i O z m*m^&Zt-ffX'%&. 

[ 0 0 4 8 ] ttz. *mwmm2c?ym-<7)*mw.m sr 

Vm-cr&mwm 6 K-trW£ -fr S iMS-feS P 2 (i^{c|5g 

ytMmizmzft^&mx'htux j;v^ dioit^sp 
s„ ^Jiig#ck txamy^o^T-y. 1-?-)^? 

(2-eo^#:. JUt-— >7A. f^S. 

TfW&m&Vt (teliy^-yy7^-h-b'X (2. 
2' -h'e'Jy;l/-4, 4' -^n^K^^U— h ) ;P 
( I I > ) gs*ajfeff ^«^Sk LT 

^ ? v^-feS^^fflv ^ § £ k tfx # •?» . 
[0049] *aWM»2^J5^«. 3~50/z 

m"C*&£k##4 t<. 5—3 0>txmT'?>-l>£k* { «fc 
Oif*L<. 6~1 8wmT'fc-2)C:k^*St*fiLu. 

3 ^ m*jp| k 3: •?> k . -fefg®«i^' 

S. — ^#«®Oip^'5 O^mS-lix.Sk^ « 
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[0050] &tz. MSCEIi, WtRfe^tLSfccO-C 
i> i < . JS^mi 1 R*4>»hjhnbr 3±tc P t mcr> 

[0051) IC. «B«EO«J«fc3fcJiaie$*lW* 

?ai^^TvvMttm:iwes*L*vve(*. i -/ 1 8 -» 

a^LfcfcO*ifS:fflV^ik* I "C#*. -ecOffe. Br 
-/Brj-|, ^yy/yWKn^y^i;'^K 7 

[0052jifc, S<0«*S1EM4«rfc|RJ6 
it* 5 !'!!,. 

[0053] JJcfci B 1 fcij* UtefcWS 1 0S.t>*ia3(c 

xwmtz. 

[0054] 9£? . &P»fi 1 Jgiti^lt #7 

[0055] mmm 1 <^aj^«M3±tc^ 

fMM2<0*«*JBjj£^-S*fti:L-Ctt. #J;iif. fcTF 
<r>Wk&3bh. mttrt~?>m<r>¥mfc 

ifcfc:. tttti&£3iifflE& l ojiB^nsR 3 ±{;l^i U 
<fcwc*SW-a. vIOk^fiO^B^i: LTfi^-3- 

[ o o 5 6 ] -e lt » saftLfca. sm*. ^vsi±#x 
ssv^iSBR+nneR. &j£LT¥^#tt@2<7>si*igifc9 
i2i (^jlw^nmmr) z&m-h. z<r>tz<7)im 



anii3 o o~8 o o'c^uifc lv\ #uaaws#3 0 0 

& . «SJg#8 0 0 *C*jBi. & Kfl^iWM&^ P 
[0057]^;, m^cr>m 2 1 ±£rtSMI 2 3 

jaw-&*g-ci±, jjB*>*rtaw>« 2 1 

±a> Ljfc*P<9l*tf>Jf 2 1 £®fitr IsHtfc LT F*} 

aW2 3£»ja«-* BSC l*lg|SJl2 3± 

(c«fl«<?>*2 2 £JBjSf ±ie^) 
*[*lg|5<7>Jl 2 1 ^^Ba-rS^a^^-iMCC. E)f^«(7)SS 

[0058] mz, *mmm2tpt,zimmm<?>$&av> 

f) ZitzztiziKf^zitz^ zconmimte. m 
£K&mz&ttmmwz!mimm2$:mm~t&%t'<?> 

[0059] ^rti. ¥mwmm 2 mz&tti&xmsm 

[oo6o]^ n*mm 1 commmmm 3±&*m 
ttmm2£&m-2>mc?)-miitLxit. aT<r>^m^h 
h. mmmi0&mw3±.£.T i o 2 
mc^m^mvzizmm^^mim^x^x^. m 
wmmstiz^mfazmfiizmmzit&jjmt lx\z 

i&mu&Mm. xj*v?mm. 9 a *w 
~j>Mmmmmmm^m^x %>x<. mmmcoRm 

3±t=Jtm$^SJ^^SrfflWTt«J:V%. Ktc. R 

fctf^Wiixzmffl^&mvxcvDmcnikmmm*: 
m^z>zti>x'*&* 

[0061] Z(7)J: o lz LX%mm 1 0 Ltzm 

it. 4m<7)-jjmz£*)ttmcE$:imL. ztitytwm 

lot. x^—V— Stmi iz^-tX o lz%L?t-±.l?x » 
[0062] ULh. *%BJ^*m=5rll)te®®to^TUi 
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[0063] . Jt5i<0lS*EI8BMC*$-VvcH: x 

Jf 2 1 2 2 fcjWfCitttoS-es £ k izi 

zw&\%mm2 1 frt>m\-&<r)M2 2\,z^nxmba^ 
[oo64> mm . ^^«fis^aic<?)Jio#g^ 

£ fc i 0 WS&LT < , ^tt^£>1S2Bc<7>Jf 

mmz*ti?ti : ¥imm<7)m*&'j?%< t i>2mcr>w.it 

!^mffii&Zfs3iZit&Zblz£*)m®LXi>£<. 

&Zk\,z£*)WmLXi>£\->. 
[0065) Mttmzte. mm. 134 iZTjrtJ: 3 \z. 

^mmm&2(m.nn<m2 1 izhmim^mmk^p 
3tf&£tix&K>. zmtz&if&wM&mmirf-p i 

22lZfrftXmtoLX^&mfS.X'i>*^. 

[oo66ii^. mm* H5^-r«fcdt. 
mm 2 <r>m\^m 2 2 zmfctz^mmtrnw 1 as 

fOl^Wl^flfiK^ P3O»T-*0» *f*}S50®2 1 $■ 
«J&^l>¥*ffk*m# 1 a^BWMiJ^MWM&^P 1 co 
X-X'h*). rtaW2 3*»lS-r&4mKM*H* t 28SlO 

[0067} SC, 16^fJ:5(;, 3M»ffc 

it® 2 «e^c7>® 2 1 zmfct h^mmitw 1 an 
cmfcmmmttp 1 <o*t* •> . warn 2 3 
-r&4mww*R# 1 a^^K-f p 3co^t- 

[0068] mm. imeymtmmiz&^xte. 3m 

ih-&mrnmtkmmmz^xmmtrctiK *mm. 

x'H^\ mm. *m&>%MMi* i7cs« 
mi 4 ?>£ ?iz. 4m£Xk<vmfr^ffitftztiK:¥m#m 

«2£flM.4;|ij££Wl/OvCt>J:v%. mm. MHz 

^•tiemmi 4c7)¥mwmm2i±. mnmcom2 1 1& 
wswm 22 1. mn&com 2 1 bmft®com 2 2 key 
mizmwzti&ftmm2 3RV2 a kfrbm&ztix^ 

?nizM?&ffl&&fttt<?>&±mx&fflftmfttt<D¥&i 



m&mtoanm 2 1 £>ww8w>m 2 2 izfrvxmmt 
mmm (&&&■?) zmtzmfottLx^xM 

[0069] *jfc. ±IE<OlSi»gJBfcfcVvc«U ^Wjs 
r t OgBTLtiBi 2r iiu^m@#*j?>&±ffi 

mm^&ijmzm^&ifr&te^xwiwLtztiK 
~?£ o izmtit-rzjjmtemizmfeztiz twciaarv*. 

[0070} ^Ji^Wj^&iEflsli^Wsfi^OT*® 

a irk: , &m&Mfo^&tzft<mitm 2 m# 

cowitzmfeMMALx&i*. ztizm&tmzm4k-f& 
£ k izx *) ±m<mm,mtt^com±mxiimiU£<ftificr> 

^mm&tkwzmfctfflsi cm.) *mm-h-m#n> 

[007U c\cox o ^mn^mm-h^mk lx\$. 
x*)mmtizn. mm. *mftwm*fm-t&jjmk 
Lx^m<r>m^mmw^mm-htiih<7)mtwm 
mL^i^tsx^v-x^-xh^mmmmmizmfa 
xitmiL. %<ntk. mmzitxmzmm-t&imiZ 
m^&ti&iz. X7'j -xiz^—?. h Bfomizi 

mm. #'jxfi,y/ij3-^tii) ^^j D 

<r>m&. msmizx <o M^-tz - 1 vx-z zmwcomn 
mtrwmtizktzx*). *mto-wmcr>&® r k comn, 
m#mww-t& z k wx'% h . 
ioo72]^. mcotrnizmm-h-xmkvx . ± 
mco^fammcoimijmzm^&w&iz. mmiz* 
0 zk&xz &mncofr£> 0 izmumxi^m^ 

dulx&z. mm l fc«oim»flc«s*» 6 -s^ 

h y ^ A3r i:'£7)^2-±aiOx 7 y -xti^-x h izm 

mlx&z. fmmmzTkx-mmzmftz^ 

6. W.IZ. mcomnzmm-z-trmkLx. ±mco¥m 

ct K>mtax^ hw&^m^mmiaLxis^ . mmm 
izmm^zmk-th-timhhh. 

[ 0 0 7 3 } * fc. l«ilSt5Mi: LT . ^ 

L^sgv v&*mvm&cr>&m*im? 
comnj&kLxn. mm. wnm£stsmm.x'mt 
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mfon-uzftzmm LKmm<px'%mmv¥mzmM 
[0074] ^coxo^mntm^.-t^ijm^m^hz 

blzi. 0. Wz-tf. m8^-TXoiz. Sf*»Jf 2 1 

t m>?\-i$<7>m 2 2 1 tt-th xmm zmm- h ^ t * { t 
-r^fc*>. m8iz7jk-t¥mim&2comftt$<7>m 

2 1 2 2 {5 . b *> fclf^fe* P 2 

LJt 1 SScO^t^^^S^P 1 (DfrX'ffif&ZtlX^ 

tiLZti&Mil {^.m UttR 2 1 misery 

M2 2 ^(mim^-mm^ p i mizmm^tihmn 

(£M ) &ftR 2 2 <?rk* 3 X 0 <^hXo^ 
[0075} *HB^ci>v^.T±^L^«-gr ttf) 

^^r^^mtz^xo\izmmh^mmmzm^ 

[0076] 

wmv&mmmm±Ws , m&iz~y\ vch^p l < mm- 

[0077] ( lotH i > aTizyjk-t^miz xr>. mi 
ittiroxmrn i o t &w>miL*irt&XMm*im 

U SEt* ^£7)3fc«ffi^ffl^Tll3(c^L/tfeSiiiSM 
±mnW2 0 i: |3}«<7)^S:qS-ri» 5X20 mmayx-y 

i o o 7 8 ] >r- h 9 v-ymz. t i z^wt^n 

tC i 0 . ¥W2 7 n mCDT i 0 2 &-? ( T^^- 

~7ftlzimz>Kmzft£3£ttzZ b WHi±IB3 

1 t |5)«C0#JiatC <t 0 . 5 6 n mOT 

i 0 2 fi^ ( fe\ JiTF. P 5 6 ) £#tf 

nn^ 3D^f K?t$c2£l^ ) . W& 

@*>'l 1 2 nmOT i 0 2 &? (T^?— fc\ OT. P 
1 1 2b^o) £#tf:mW y?m. (iilT, no-f H^f 
?£3 b ^3 > » ¥«5f4S#U 9 8nmOT i 0 2 ©-? 
(7t^-^ P198fcv*3> £*tr=m>fK 

(JiTF. 3D-f F8ffi4 ) fcWHW:. =5r 
fc. z.tit><nou-< vmw.i— Aiz^ixhTi o 2 fi 



[ 0 O 7 9 ] h'r§M l ~4 

Lxmtmwmimiizmtz.bizj- ot i o 2 ?3^ 

t&ZblzXK) WFlz^-f<.-x hzmmLtz. 
[0080] 3D^f FMWL 1 SlXriD-f 

?S4SrffifflLTP2 7i:Pl 9 8 fcOKSitSr P 2 7 : 
PI 98=7 : 3i:L^-Xh (JJtT. ^-XM^: 
, 3Q-f K^?SlS.l>'^D-f b'^4 2:i$fflLT 
P27i:P198i: OWifcbS: P27:P198=1 : 
liU^-^h (OT. ^-Xb2b^d > 3n-f H 

mmiRr/ziQ-( mm4*mmLXP27 bPi 98 

tOKMitSrP2 7 : P 1 98=3 : 7tU^-Xh 

[0081] *7XS«4 (JgBJ»«tt^'5X) 
±tC7-y*h'-7°$ix/ v :Sn0 2 ^mii3 ; 7 0 

Onm) &&tfLLtzMtyWfel (ff? ; 1. 1mm) £ 

mffiLfz. -e lx . ^-x h i &&ft&com 2 1 

h3*«HBkO«2 2<Wg|RtCffl^3t. -ttcfrlb. Zcr> 
Sn0 2 #113it:, il^-XM^x?'>-y 

ep»jl. jxv^Tsaais-frfc. ^m^. 4 5 or 

^frc7)ttT'3 0^^L>t. St, ^-Xh2S 
tX^-X h 3 $rfflt^T .KOX? U->EPfiJt Sr^ 
"Jjgf i i: fcli 0 . Sn0 2 iDti:Kil{CStf« 

wmm2 b mm^^LcD^mfmm^m^i l . mm&m 
zisHLx^i^Mmzimttz. 
[oo82] ^rfc. z<v¥mmimz^>\^x . ^xmo 
mm ; 1 . ocm*. ¥mfomM0)m$ •, 1 2^ m> m. 
ft&com2 lcomw-, 4vm. nwi2 3<nmm-\ am 
m . m.ftU0>m 2 2 <7>mw 4 u mx-h 0 , g^^Ji 
2 1 i*roim@^fa7)«*ffi ; 1 2 n m . mftneom 2 

1 rt^WLS^cOT^i ; 14nm. rtgp® 2 3 rtO 
ffiftMftlfiOMckm ; 14nm, ftgp® 2 3 f*K?>m@ 
: 1 7 nm. ;g^aS<7)®rt<^m@#ffi<7> 
ft^ffi ; 3 0 nnu &ftB<^mfc<DMnM-ft1fi<7) s f L &> 
M; 3 0nmf?)^. 

[ o o s 3 ] z zx\ ^wmm<D&mftnimmfti$ 
^ ( x ^ v - ^epwj ) LTHkiawiBi Ltz&evmwm. 

LTS*t L^t^^smt U ^'XPR^U^a (Qu 
antachromettM. l"AUT0S0RBj ) £fflUT33tl$*}£t;: 

$r 74 > i: T'TBWB'J L . r b (0®* 

&EmLxmk£m& ■ mmtxmnm^&m^nb 

[ 0 0 8 4 ] ^(c. ±ISc04^f*:m®oa® ^K-fl^aS 
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[ c i s-Di (th i ocyanato) -N , N ' -b i s (2, 2' -bi pyr i dy 1-4,4' 
dicarboxylic acid)-ruthenium(II) ] 2"ffiV\ ZtlCTXX. 
? J -Mm (mmim<r>Wkm ;3X10-'mol/ 

D zmmttz. mz, zcvmrnz^mfommzmm 
u 8 o°ccoim.0kWv>i>tx'2ommmwL?z. z.ti 
izx *) s ^tmm2<r>p\mzmm&m*m .0x1 

0-7 mo l/cm2|f$tt. iMffVoc 

4 -tert-y^-^t° U S/'y^T-b h - h li/Nf^C 1 
5#?l«L*:f*. 2 5"Ctc«»L^gaim»£4»lci>vvc 

[oo85] ( mmm 2 ) ^mimmommzMTcK ct 

0 K L -«T^ £ £: , ggftft 1 £ H«0>¥Wic J: 

001 iz^Ltit/tmmi oRim 3 (=5? Lfz&mm%m 
±mmm2 o t mm^m^^-r^mmm/^mmm 

[0086] mmmnza^xmmLtzao 

A Ymmimf^nA h'}§7£3£tefflLTP2 7i:Pl 
1 2 t OKUtS" P27:P112=7 :3k L*^- 

ao-f mffi.3*mmLxp 27 tp 1 \2bomm&. 

JP27:P112 = 1 : It Lt^-X h (i^T. ^ 

^LTP27tPl 1 2£<7>HiJt£P2 7 : P 1 

1 2 = 3 : 7 fc Lfc^-X h (£TF, t-* h 6 b ^ 

[0087] -f-LT. ^-Xh4£*l*lgB<OJf 2 W 
j£fcJ[§V\ '<-Xh-5SrF*lgCJl2 3O0^{CfflV\ ^- 
Xh6 2 2 <7)^j££ffiv vfc i £ WHi . M 

mm 1 1 mm^mizz sows i ±t=H 1 t^-r^ 
[ o o 88] ^ct>. zcotmimmiz^ux , s^ffi^ 

SUE ; 1 . Ocm*. ^##cmfii<^ff$ ; 1 2/xm, « 
F*j3KcOJf 2 lOSiS; 4xtm. |*|g&JI 2 3 CO® ; 4m 
nu m$\&<TM2 2<?>mW; 4,umT'&9> Sl*!^® 

2 1 rtc7)«Lfl^ffiO«^:<l ; lOnm, SrtgpOJ! 2 
1 1*i<?)1M&irtt<W*te ; 12nra, ftSMI 2 3 rttfO 
mfL&#tt<M&*M : 1 3 n m , ftg&Jl 2 3 PwmTim 

; 1 8 nm. S^OJlP^WLg^tfO 
fettl ; 2 1 nm N ft^hgP^rtOrWLS^^feJ 
fit ; 2 2nmT'fe^. 

[0089] ( HJfefifJ 3 ) ¥$ft«ff<?)9IBi £lilTOi: 
p tz LT^oJti k ja*Mi, HMW 1 k PflS^JHR: J: 

outs t Jt*iw i o mm 3 ^ tti&mmmi 
^mmm2 o k pi^ct)^^ tt&imwRxf&mmm 

[00 90] -tftivh. HlfiMUctJV^TiSRLJtrio 



9 8k<7>«*JtS:P5 6 : PI 98 = 7 : 3kLfc<- 
Xh (JiTF. ^-Xh7tV^ ) , 3D-f FJgMUfttf 
VmWL3£mmLXP5 61iPl 9 8b<^MAit 
£P5 6 : PI 9 8=1 : 1 k L£^-X h (£TF, ^ 

SrffifflLTP5 6i:P 1 9 8 k 0®iJt£ P 5 6 : PI 
9 8=3 : 7tU^-Xh (J^T, ^-^h9t^ 
3) , *W«Lfc. 

[009 1] ^-LT. ^.-Xh 7 £Mfimcr>m2 l<r>m 

mzm *\ ^-xh8& pmm 2 3 <?)&mzm\> » . 

X h 9 £»*hgff<DS 2 2 tfWgjStffl^fc i i: l^hJi. ^ 

m^ij 1 tmm^mizx 0 » ^Bjm® 1 ±izm 1 t^-f-^ 

[ 0 0 9 2 ] Sris. dco^#«ffi^ov^T . 

®a ; 1 . ocm*. *mi>m&(omz •. 1 2//m. « 

F*3SB^®2 4wm, rtgCS 2 3 ; 4/i 

m. ft^crxS 2 2c7)®J¥ ; 4 ^ mX'h 0 . SP^P<7>® 
2 1 ftcrfMnMWftCD&Xm ; 2 9 nm. ^^^2 
1 ft&fflfl&ttlfiCD^Xm ; 31nm, (^gpjf 2 3 flO 
WL@^ffiO*^;ffl ; 4 1 nm. figflJl 2 3 P^<7)»L@ 
^<?)T%ffi ;42nm, S^ggOS^OSBTLg^^ 

M ; 54nmtfc^. 

[0093] ) mmuzts^xsmLte 

vmwiuzmm.%cr>#y3Li-i/>yya-fv 

> iiHLfc. pj«t=, =?D-f vmmuz25nm 

T\ 2tV^d> 40«4%co^l>x^-l/>-^ 

[0 0 94] -eLT. ^^'J-l^A'-a-hatlB? 
«S 1 ±{CM^ t . ^$^mtc450°CTM^ LSft 
^ct>®2 1 ^JgjRLfc. i^tC. X^'J-2£rtSfll2 3 
^tfflV^tfctt, X7y-3^fi^«7)Ji2 2 

<ojuisfc:«^T«krt»«o« 2 1 omtfib mmv&miz* 

0. F*fgPS2 3i:S5'|-^c7)S2 2i:&mL^. 
[0095] -f-LT. ^SlfiJ 1 |S|«l(7>#Jifc«t 0. ]S 

i ±tzm i {c^-r^f*«ffi 2 k mrncDmj$.<r>¥ 
mwmm.zm&iistz. z<r>¥mftmmz^x , 

^ffl^WS; 1.0 c m2. ^frm@<7)«$ ; 12^m. 
SP^|gPOS2 1C7)S/? ; 4Atm. rtggJl 2 3 <7);fJI ; 4 
Mm, ft*hgfl<7);f2 2cr>mW ; 4//mT'S>0. SF^SP«0 
12 1 Offl?L@^ ; fSc7)fe»cffl ; lOnm, 2 
1 rt<50*B?L@^<^P^|ffi ; 12nm, ^UM2 3COffl 
Hm^coWzm ; 18nm, ft&m 2 3 rtOfflTLg^- 

Ificyf-vm ; 2 o n nu ^f-^^^ms^og^: 

W. ; 26nra, S^hSSO® 2 2 rt<ftH7L&# : ffi<?> 3 FJ& 
M; 2 9 nmtioit. 

[0096] mmm5 ) nftMnctjv^-cwRtfca 
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o>f K8»lfc3n>r KM4^iJfflUP27 : P 1 9 
8 = 5 : 5 fc L^^(C8«i%0;K U x^-P y 3 
~)V (TWFJI ; 20000) 2r^jBL^5U- (Jil 
T. x?y-4kud) £»»Lfc. R«McLT. -LIE 

(JSIT, X?'J-5iV»5) k. 40« 
[00 97} *LT. X5U-4*^-3-hS^afiB 
OJBjStffiHSkfckfc. ^5U — 6*fBWH0«2 2 

c^jfttcffi^-c fifths 2 1 cryBf&t mtP&mizx 
y . nmm2 3tm\-®<7>m 22 1 zm&Ltz. 

[00 98] *LT, «tmfcfi«*>*JW:.k»>. 9 

bjm® i _ttc» i K^-r^ffrm® 2 k Pi«^figo^ 

; 1.0cm*. ¥#ffcm®<0ff£ ;12xtm, 
Sl*lM!2 lcomm; 4/xm. rtSWi 2 3 «0»* ; 4 
junu #$^<DJl2 2cO/IJ5 ; 4;um-C'5!>y. «f*tg&?> 
S 2 1 c7)iffl7L@^c7)S^:ffi ; 1 8 n m , &[*lMcr>m 2 
1 ^(DMMkftft^Vm ;22nm, ftgKjg 2 3 C^ffl 
?Lg4MB*>**«l ;27nm, 2 3 l*KO»Lf£# 

?GO¥±^I ; 3 4 nm. ft*f-^;ic^0?LS:fr?rJ<OS* 
l;39nm, S*hS5<7>Jg 2 2 ftom@^7fj^% 
fil ; 4 5nmtJ)0^. 

t 0 0 9 9 ] (3O&016 ) mi&M4 tzH^XWMLtiX 

? y - 1 \- 3 - h mxmmmm i l . «&» 

^7y-3$rS?l-a5<7)®2 2c7)®B!<;{CfflV^T*P ( J 
g&OJf 2 1 k fflHZ&mtz <£ y ft^gBOJf 2 2 £ 

[0100] *LX. HSfe^li:|5j«<0*JlItC«tO. j§ 

mmm 1 ±£128 Lfc^awefts 2 k isi»^^<7> 
x. ; i.ocm». ^mmimnmz ; 8^ 

m. S(*£P<7)J12 l?>Jf/S; 4//m. i^M2 2« 
IJf;4/imT'^0, ftl*l^Jf 2 1 c^,mfl^<7>® 
; lOnm. MfiMcom 2 1 WO^LS^?)^ 
tt ; 1 2 nm. fW^Jf <^mWft<?>£*ffi ; 2 6 
n m . fi*l-g|5<OJf 2 2 rt<75ffl?L@fr:fcOT*&fS ; 2 9 n 

[oioi] mmm7 > h^js^^v^tpisl^x 

7y-4Sr^'-3-h^-C'^«@l±(cM^L. «*i 
$^MH450°CT« LfirtSffcOJl 2 1 &®j£Ufc. 

mz^ xyo-6 zwmnm 2 2<mmzm^xm\*i 
&<?>m2 1 <rm$Lhmk<r>mmz£ *)mm<r>m 22* 

BtfLVtz. 

[ 0 1 0 2 j ^lt. mm ltmmco^mizx y . m 
wnm 1 ±t=08 iz^jk Lti*mt#mm 2 1 mnom&cD 



t. 's.nmomm. ; 1.0cm 2 , ^mwmmomz ■. 8« 

nu S|*|g|SiDJ12 l<7)JfJ¥ ; ft^hSPOS 2 2 O 

lJI;4//mffc^ SftgflOJl 2 1 <75affl?Lg4tfli«0« 
±m ; 1 8 nm. Mtl*i&cr>m 2 1 finfflfUZftlficr)^ 
iS. ; 2 2 n m. «^^Ji«0iBfiPLS»*<0fb*dltt : 3 9 
nm. S*b^®Pty^li?l@^<7>¥%ffi ; 4 5 nm-e 
^5-o*:. 

[0103] ) mum 1 ^^-cpml^3 

o-f h'*f?g 1 c7>^$rfflv^T P 2 7<7>^S"£tr<— X I- 
(JilT. ^-XMOa^ ) £i»8U 0 

: 1 . 0cm 2 . mm ; 1 2;um) 2r#ML^«T 
-rkteiDffo*:. 

[0 104] (Jt^2)H*6Mltffi^3t^-^h2 
O^Srffl^T l-oc7)iic7)^^^^^#f^S 
C0®m ; 1 . 0cm2, mm ; l 2/im ) Srf^t^C: 

2cr,mmmmi±^mL fm&3®mo&-f 

[O10 5] (JtKM3)HMM4fcfflV^X^y-l 
cO^Srfflv^THM^J4 kRfll^JifcJ: yiocogco^ 
^f>^§^*li (S3EI«Ig;1.0cm2. 
«ffi<0»$ ; 12^ m ) ^f^M L^C i k WMi . Htfi^i 1 

k igaeo^jetc* y3t«^st>'fe»ijss±»?fi^# 

<7>mti, Ms&li3®m*)&-tZtlz£r>ft^fz. 

[oio6] ommA ) mtmsizm^tz^ y-4 

cO^£ffl^THJfe#l4 kPJ^O^JllC i yiO£0Jic7>^ 
*^^r-i»^#cmffi (^M^ffiW ; 1.0cm*. ¥*J#c 
«ffi<7)J5$ ; 12// m) SfKRLfcikaWi. HfifiMl 
k[SI«c7)^Jil(=J; y3K*«IS.l/fe»^^±^«?fi^# 
KL^. Srfc. dcoii-^-. ^^y-lc7)j8HHa®l±^ 
OM^Ii. M^Ji3@^yiE^ktJ;yfifo^. 
[0 107] (Jt«?CT5) KBtt«4fc:fflv^^9y-l 

^*fflv^ntt«4 tmmco^mizx vimm?)* 
frt>%:h*m#mm (^xmcomm l.ocm*. 

^ffic7)ff$ ; 8^m) SffiRLfcCkJjIWi. MMMl 

lit. ^rt>. zcom^. ^v-icommmmi±^ 
com^fi. ^c<i2Ej^yjg-r«ik^j;yfi : o^. 
[oio8] um&\6) mmm5izm^vzA7v-4 
cr>&-zm^xmmM4 tmn<?>mmzz. vi^como*. 

a»4»$r&¥*WWW ; 1.0c m* . 

mm<7>m $ ; s m ) st^m ^ t mm » hm^j i 
kPi«o#iitc«i: y^m^at^fefgiMK^smM^f^ 
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c^fi. ^fi!c{i:20^Oii-r^i:^ctO : ?To^:. 

[0109] [ytmmcTy^mtmmft^mm&mcot®. 
mwmmm>wmmk] mmm i -mmm i , jtttw i 

[0 110] 

[^1 ] 





/h 




20 




28 


mmmz 


10 




24 




15 




j 18 




12 


ttm&n 


192 




48 




216 


fct«#94 


36 




118 


K««6 | 


30 



[oiin mmm i -mmm7 ^mmmm±mmm. 
mtt&&<mm**n?ti&ttittii&m i -it® 

[0112] [iKiitttstii] mmmm&ft&K 
mmm i -mmm i . inswi i —mm\ e v&mmmm 

rwXS-85-Hlj ) £fflVK AM7-f/^- (A 
M-l. 5 ) JIU^-fe/y^^A^ 1 OOmW/ 
cmz^^EWcH^SrBllfrSvltfcJ: *)'ff^tz« I- 

(I/mA cm-2)iSfE(Voc/V) .fiigl 
ft ( I s c/mA cm-2) . ftfSS^ (F.F. ) RX/X. 

[ 0 1 1 3 ] * LX. #W6(c-0WC. 1 0 

OmW/c m2fc Lfct Z IZstfflZ tlZ^JUSr—mSt 
Mmm?? 1 -f ;P^S:ffl^TMft^JgSr5 0mW 

v2 {%) x-mLfzm^mitv i/v2t lx&#> 

[oii4] hmmi ~^s60ij7 . jtR« i -tmme 
<&&-&mmmk*Mnmzn ^x # t>titzmm.&mm 
<rym$k*m.2\iZ7fct. 

[0 115] 
[fl2j 















v2/% 






at 1 0 0mW/cm 2 


at 5 OmW/cm 2 




^ifctfji 


7.04 


7.07 


1.00 




7.07 


7.14 


0.99 


*tfc#J3 


7.25 


7.28 


1.00 


*Jfc0!l4 


6.85 


6.98 


0.98 




7.10 


7.12 


1.00 | 




6.91 


6.93 


1.00 




7.03 


7.06 


1.00 


JtK«l 


4.86 


5.58 


0.87 


itf&#|2 


5.49 


5.97 


0.92 




4.70 


5.73 


0.82 


J£«t#|4 


5.10 


5.66 


0.90 




4.60 


5.4T 


0.85 




4.85 


5.27 


0.92 



[0 1 1 6] m2iZ7skLKm$kfrt>tyt>fr%:J:olz. m 
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